Two-body hadronic weak decays of B c meson involving tensor meson in the final state are studied by using IsgurScora-Grinstein-Wise (ISGW II) model. Decay amplitudes are obtained using the factorization scheme in the Spectator Quark Model. Branching ratios for the charm changing and bottom changing decay modes are predicted.
I. INTRODUCTION

Studies of the
states. Also, B c meson attracts the interest of experimentalists for testing the predictions of perturbative QCD in the laboratory. The difference of quark flavors forbids the annihilation of B c meson into gluons. As a result, the pseudoscalar ) ( c b state is much more stable than the heavy quarkonium states, and decays only weakly. The decay processes of the B c meson can be broadly divided into two classes: involving the decay of b quark, and that of c quark, besides the annihilation of b and c . Preliminary estimates of the widths of some decay channels of B c have been made to show that the bound state effects may be significant in B c decays. Experimental study of the B c mesons are in plan for B-Physics both at the TEVATRON and Large Hadron Collider (LHC).
Earlier, there is a lot of work done in the semileptonic and nonleptonic [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] decays of the meson B c to a s-wave mesons. Also, the p-wave emitting decays of B c meson have been considered previously by other authors [13, 14] . The present work consists the analysis of two-body hadronic weak decays of B c meson to pseudoscalar (P)/vector (V) and tensor (T) mesons in the final state employing the factorization hypothesis. The CKM-favored modes in charm changing and bottom changing decay modes are calculated using the non-relativistic quark model proposed by Isgur-ScoraGrinstein-Wise (ISGW) [15] .
The present paper is organized as follows. Sec. II, includes meson spectroscopy. In Sec. III, methodology for / c B PT VT → is discussed and the form factors involving c B T → transition are calculated. Sec. IV deals with numerical results and discussions and summary and conclusions are given in the last section. 
II. MESON SPECTROSCOPY
The weak current J µ is given by
where , d s ′ ′ and b′ are mixture of the , d s and b quarks, as given by Cabibbo-KobayashiMaskawa (CKM) matrix [16] .
a) For bottom changing decays
The QCD modified weak Hamiltonian [17] generating the b quark decays in CKM enhanced modes (∆b = 1, 
b) For bottom conserving and charm changing decays
In addition to the bottom changing decays, bottom conserving decay channel is also available for the B c meson, where the charm quark decays to an s or d quark. The weak Hamiltonian generating the c quark decays in CKM enhanced mode (∆b = 0,
One naively expects this channel to be suppressed kinematically due to the small phase space available. However, the kinematic suppression is well compensated by the CKM element V cs , which is larger than V cb appearing for the bottom changing decays. In fact, we shall show later that bottom conserving decay modes are more prominent than the bottom changing ones.
By factorizing matrix elements of the four-quark operator contained in the effective Hamiltonian (8) and (9), one can distinguish three classes of decays [18] :
• The first class contains those decays which can be generated from color singlet current and the decay amplitudes are proportional to 1 a , where
, and c N is the number of colors.
• Second classes of transitions consist of those decays which can be generated from neutral current. The decay amplitude in this class is proportional to 2 a i.e. for the color suppressed modes ).
• The third class of decay modes can be generated from the interference of color singlet and color neutral currents i.e. the 1 a and 2 a amplitudes interfere.
Following the convention of large c N limit to fix QCD coefficients The decay rate formula for c B PT → decays is given by 
where c p is the magnitude of the three-momentum of a final-state particle in the rest frame of B c meson and T m denotes the mass of the tensor meson.
The factorization scheme expresses the decay amplitude as the product of matrix elements of weak currents (up to the weak scale factor of 2
However, the matrix element T J B ih
where ( ) Thus the decay amplitude, in general, have the following form
The decay rate formula for c B VT
where V p is the magnitude of the three-momentum of the final-state particle V or T 
Here also the decay amplitude can be expressed as the product of matrix elements of weak currents (up to the weak scale factor of 2
The hadronic matrix elements is:
where V f denotes the decay constant of the vector meson. Relations (14) and (21) yields
where
In the above expressions, 
The common scale factor is given by 
and values of the parameter β 's for different s-wave and p-wave mesons as given in the Tables III and IV . However, in order to get an estimate of these form factors and the predictability of the model, one can compare the results of semileptonic weak decays for / c B P V → channels in ISGW II model [15] with the prediction of other models as shown in Table V , we find that the results are reasonably comparable with the other models.
IV. NUMERICAL RESULTS AND DISCUSSIONS
Sandwiching the weak Hamiltonian (8) and (9) between the initial and final states, we obtain the decay amplitudes of c B meson for the various decay modes as given in the  Tables III and IV . For numerical calculations, we use the following values of the decay constants (given in GeV units) of pseudoscalar mesons [8, 16] and vector mesons [17] : For the sake of comparison, the results of other works [13, 14] are given in the Tables VI and VII. C.H. Chang et al. [13] have calculated only the c spectator decay modes using generalized instantaneous approximation, in which branching ratio of
decay is large as compare to the present value. In general, the present branching ratios of few decays are of the same order of magnitude as observed in [13, 14] and in other cases branching ratios are larger as compared to [14] . Ivanov et al. [8] studied exclusive nonleptonic and semileptonic decays of the c B meson within a relativistic constituent quark model developed by them. In their recent work [8] , they have calculated the nonleptonic decays with one of the final state being pure cc . They predict B( 
V. SUMMARY AND CONCLUSIONS
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